This review represents the synthesis of ethylidenethiosemicarbazides, with aryl or heterocyclic moieties, and its utility as building blocks for construction of different heterocyclic compounds such as;
Fig. 1. Representative derivatives of ethylidenethiosemicarbazides
Recently, ethylidenethiosemicarbazides have been used as effective pharmacophoric agents in medicinal chemistry such as; antitumor 1 , anti-tubercular 2 , anti-amoebic 3 , anti-fungal 4 , antiviral 5 , antimicrobial 6 , antioxidant 7 , anticonvulsant 8 , and anti-trypanosomal 9, 10 . Also, these compounds were prescribed for treatment of hypertension as calcium channel blockers 11 . The biological activity of ethylidenethiosemicarbazides is related to their chelating ability with metal ion through either thione or thiolate sulfur and one of the hydrazone-nitrogen atoms 12 . Furthermore, ethylidenethiosemicarbazides have been used as a reactive building blocks for synthesis of different azoles such as, bis-thiazoles 13 , [1, 3, 4 ]thiadiazoles 14 , [1, 3, 4 ]oxadiazoles 15 , thiazolidin-4-ones 16 , imidazolinones 17 , and thiazoles 18, 19 . In this survey, we represent three approaches about ethylidenethiosemicarbazides, with different aryl or heterocyclic moieties, including synthesis, reactivity, and their biological activities.
Synthesis of ethylidenethiosemicarbazides
Ethylidenethiosemicarbazides with aryl group (compound 3) or heterocyclic moiety (compound 5) were prepared through condensation reactions of thiosemicarbazide (1) with acetylarene 2 or heterocyclic ethanone4, respectively [Scheme 1 and Tables 1,2 ]. [4] 3,4-F 2 C 6 H 3 [25] [6] 4-BrC 6 H 4 [26] 3,4-Cl 2 C 6 H 3 [9] 4-CH 3 [ The reactivity of thiosemicarbazones 3 or 5 towards N-aryl carbohydrazonoyl chlorides 10, without keto group, has been reported 18, 19, 84 under thermal 19, 84 or microwave irradiation and using grafted chitosan 18 or triethylamine 19, 84 as basic catalyst. These reactions have been established to give [1, 3, 4] thiadiazoles11 (Scheme 4). Reaction with chloroethanoic acidor ethyl α α α α α-haloalkanoate Cyclocondensation of ethylidenehydrazine-1-carbothiamides3 or 5 with chloroethanoic acid (28) in ethanolic solution, containing anhydrous sodium acetate afforded thiazole-4(5H)-one derivatives 7, 8, 26, 45, 57, 60 29 (Scheme 13). 
Reaction with bis-hydrazonoyl chlorides

Reaction with a,b-unsaturatednitrile compounds
The response of ethylidenehydrazine-1-carbothioamide5 towards different acrylonitrile derivatives was investigated 52, 57 . Thus, reaction of5with arylidenemalononitriles 56,2-cyano-N,3-diphenylacrylamide (57), and 3-aryl-2-cyano-prop-2-enethioamide (58), in dioxane under microwave irradiation 52 or methanol under thermal conditions 57 furnished the respective 1,3-thiazine derivatives 52, 57 60a-c (Scheme 26). 
Self-condensation Reaction
Microwave irradiation of ethylidenehydrazine-1-carbothioamides3 or 5led to self-condensation and give3,4-diazahex-2,4-diene derivatives89 15 (Scheme 37).
Vilsmeier-Haack Reaction
Treatment of bis-thiosemicarbazones 90 with Vilsmeier-Haack reagent furnished the respective 6,8-bis-pyrazolylcoumarine derivative 106 92 (Scheme 38). 
Anticonvulsant activity
Thiosemicarbazones are promising anticonvulsant candidates 8 that contain non-polar groups(aryl or heteroaryl) and thiourea residue (polar group which is responsible for hydrogen bonding) (Chart 4).
Antiparasitic activity
Recent research focuses on developing new drugs for Chagas diseases, caused by the protozoan parasite Trypanosoma Cruzi.
Ethylidenethiosemicarbazides were evaluated and displayed higher activity against T. Cruzi 9,10,24,38 (Chart 5).
Miscellaneous
Other pharmaceutical applicationsof ethylidenethiosemicarbazides such as; Tyrosinase inhibitors 51 , antihypertensive 66 , antioxidant 36 , antiamoebic 3 , and antitubercular agents 2 have been reported (Chart 6). 
CONCLUSION
Ethylidenethiosemicarbazides have been exploited as starting scaffolds for synthesis of different azoles, azines, and fused heterocyclic compounds. Also, ethylidenethiosemicarbazides were associated with a broad spectrum of biological activities.
